Lack of inhibition by inhalational anesthetics of myocardial contraction dependent on intracellular sodium activity.
When cardiac muscle is stimulated at a high frequency after rest, the peak force increases rapidly at first and then slowly. The slow phase reflects Ca2+ accumulation dependent on an increase in intracellular Na+ activity. The positive inotropic effect of high concentrations of cardiac glycosides also involves Ca2+ accumulation dependent on an increase in intracellular Na+ activity. The effect of isoflurane on the component of myocardial contraction dependent on an increase in intracellular Na+ activity is not well understood. The isometric force of rabbit papillary muscle contractions was measured. The authors studied the effects of isoflurane on the force increase that occurs when the muscles are stimulated after a rest and on the force increase induced by ouabain. Isoflurane (1.5%, 2.4%) had no statistically significant effect on the magnitude of the slow phase of force increase when the muscles were stimulated at 2 Hz after a rest. Isoflurane (1.5%) did not decrease the magnitude of force increase induced by ouabain (1 microM). Isoflurane has little effect on myocardial contractions that depend on Ca2+ accumulation after an increase in intracellular Na+ activity. This may partly account for the smaller cardiac depressant effect of isoflurane observed at high frequencies rather than at low frequencies. The results of the present study and an earlier study with halothane suggest that the lack of inhibition of contractions dependent on Ca2+ accumulation after an increase in intracellular Na+ activity may be a common property of inhalational anesthetics.